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ZDC (run 14071046)
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ZDC Towers (zoomed) (run 14071046)
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ZDC E+W ADC Sum vs. BBC E+W ADC Sum (run 14071046)
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ZDC TDC vs. ADC (run 14071046)
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ZDC Front vs. Back Sum (run 14071046)
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ZDC SMD (run 14071046)
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ZDC SMD Occupancy (run 14071046)
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ZDC SMD ADC West Vert Corrected (run 14071046)
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Tue Mar 12 14:32:41 2013

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

ZDC DSM Earliest TDC, East zdcdsm_earliestTDC_east

Entries  2000

Mean    35.18

RMS     77.82

ZDC DSM Earliest TDC, East

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, East zdcdsm_earliestTDCMaxTDC_east

Entries  2000

Mean x     139

Mean y   34.68

RMS x   311.9

RMS y   77.82

ZDC DSM Earliest TDC vs. Max Tower TDC, East

1

10

10

10

Tower Max TDC East - West

-2000 -1500 -1000 -500 0 500 1000 1500 2000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Tower TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiff

Entries  2000

Mean x   9.068

Mean y   32.01

RMS x   420.3

RMS y   176.2

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

-1000 -500 0 500 1000

1

10

210

3
10

TCU Input, TAC diff in window ? blue : redTCU Input, TAC diff in window ? blue : red

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

ZDC DSM Earliest TDC, West zdcdsm_earliestTDC_west

Entries  2000

Mean    32.92

RMS     74.88

ZDC DSM Earliest TDC, West

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, West zdcdsm_earliestTDCMaxTDC_west

Entries  2000

Mean x   129.9

Mean y   32.42

RMS x   300.1

RMS y   74.88

ZDC DSM Earliest TDC vs. Max Tower TDC, West

1

10

10

10

ZD101 Input Max TAC East - West

-1000 -500 0 500 1000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiffL1L2

Entries  2000

Mean x   2.257

Mean y   32.01

RMS x   104.9

RMS y   176.2

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

0-1 = East, 2-3 = West

0 0.5 1 1.5 2 2.5 3 3.5 4

1

10

210

3
10

ZD101 Max TAC == (Max Tower TDC / 4) % 1024?ZD101 Max TAC == (Max Tower TDC / 4) % 1024?

ZDC DSM Earliest TDC (run 14071046)



Tue Mar 12 14:32:41 2013

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

ZD101 Input, Sum > threshold ? blue : red, EastZD101 Input, Sum > threshold ? blue : red, East

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

ZD101 Input, Front > threshold ? blue : red, EastZD101 Input, Front > threshold ? blue : red, East

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

ZD101 Input, Back > threshold ? blue : red, EastZD101 Input, Back > threshold ? blue : red, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

210

3
10

ADC > threshold ZD101==VT201?, EastADC > threshold ZD101==VT201?, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

210

3
10

ADC > threshold VT201==TCU?, EastADC > threshold VT201==TCU?, East

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

ZD101 Input, Sum > threshold ? blue : red, WestZD101 Input, Sum > threshold ? blue : red, West

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

ZD101 Input, Front > threshold ? blue : red, WestZD101 Input, Front > threshold ? blue : red, West

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

ZD101 Input, Back > threshold ? blue : red, WestZD101 Input, Back > threshold ? blue : red, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

ADC > threshold ZD101==VT201?, WestADC > threshold ZD101==VT201?, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

ADC > threshold VT201==TCU?, WestADC > threshold VT201==TCU?, West

ZDC DSM ADC > threshold (run 14071046)



Tue Mar 12 14:32:41 2013

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8

1

10

210

3
10

ZDC DSM Truncated Sum, East zdcdsm_truncatedSum_east

Entries  2000

Mean   0.5005

RMS    0.02236

ZDC DSM Truncated Sum, East

1

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, East zdcdsm_TowerSumTruncatedSum_east

Entries  2000
Mean x       0
Mean y  0.0005
RMS x       0
RMS y  0.02236

ZDC DSM Truncated Sum vs. Tower Sum, East

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 81

10

210

3
10

ZDC DSM Truncated Sum, West zdcdsm_truncatedSum_west

Entries  1999
Mean      0.5
RMS         0

ZDC DSM Truncated Sum, West

1

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, West zdcdsm_TowerSumTruncatedSum_west

Entries  2000
Mean x  0.0005
Mean y       0
RMS x  0.02236
RMS y       0

ZDC DSM Truncated Sum vs. Tower Sum, West

ZDC DSM Truncated Sum (run 14071046)



Tue Mar 12 14:32:41 2013

1

10

10

10

Pre-Post

-10 -5 0 5 10

T
ow

er
 (

A
D

C
-P

E
D

)*
C

al
ib

 S
um

 E
as

t +
 W

es
t

0

200

400

600

800

1000

1200

1400

ZDC Tower ADC Corr Sum vs. Pre-Post zdc_ADCprepost

Entries  10000

Mean x  0.0001

Mean y   34.25

RMS x   1.414

RMS y   97.28

ZDC Tower ADC Corr Sum vs. Pre-Post

1

10

10

10

Pre-Post

-10 -5 0 5 10

S
M

D
 (

A
D

C
-P

E
D

)*
C

al
ib

/G
ai

n 
S

um
 E

as
t +

 W
es

t

0

200

400

600

800

1000

1200

1400

ZDC SMD ADC Corr Sum vs. Pre-Post zdcsmd_ADCprepost

Entries  10000

Mean x  -0.001221

Mean y   70.84

RMS x   1.416

RMS y     212

ZDC SMD ADC Corr Sum vs. Pre-Post

ZDC ADC Sum vs. Pre-Post (run 14071046)



Tue Mar 12 14:32:41 2013

1

10

10

10

10

Tower prepost=-3

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

2

-50

0

50

100

150

200
ZDC Tower PrePost -2 vs -3ZDC Tower PrePost -2 vs -3

1

10

10

10

10

Tower prepost=-2

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

1

-50

0

50

100

150

200
ZDC Tower PrePost -1 vs -2ZDC Tower PrePost -1 vs -2

1

10

10

10

Tower prepost=-1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC Tower PrePost +0 vs -1ZDC Tower PrePost +0 vs -1

1

10

10

10

Tower prepost=+0

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

1

-50

0

50

100

150

200
ZDC Tower PrePost +1 vs +0ZDC Tower PrePost +1 vs +0

1

10

10

10

10

Tower prepost=+1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

2

-50

0

50

100

150

200
ZDC Tower PrePost +2 vs +1ZDC Tower PrePost +2 vs +1

ZDC Tower ADC Pre-Post Correlation (run 14071046)



Tue Mar 12 14:32:41 2013

1

10

10

10

10

SMD prepost=-3

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

2

-50

0

50

100

150

200
ZDC SMD PrePost -2 vs -3ZDC SMD PrePost -2 vs -3

1

10

10

10

10

SMD prepost=-2

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

1

-50

0

50

100

150

200
ZDC SMD PrePost -1 vs -2ZDC SMD PrePost -1 vs -2

1

10

10

10

10

SMD prepost=-1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC SMD PrePost +0 vs -1ZDC SMD PrePost +0 vs -1

1

10

10

10

10

SMD prepost=+0

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

1

-50

0

50

100

150

200
ZDC SMD PrePost +1 vs +0ZDC SMD PrePost +1 vs +0

1

10

10

10

10

SMD prepost=+1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

2

-50

0

50

100

150

200
ZDC SMD PrePost +2 vs +1ZDC SMD PrePost +2 vs +1

ZDC SMD ADC Pre-Post Correlation (run 14071046)



Tue Mar 12 14:32:41 2013

10

10

[East,West][Vert,Horiz]

0 0.5 1 1.5 2 2.5 3 3.5 4

S
tr

ip

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip smdHighestStrip

Entries  8000
Mean x     1.5
Mean y   5.291
RMS x   1.118
RMS y   2.389

ZDC SMD Highest Strip

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East VertZDC SMD Highest Strip scaler vs. data, East Vert

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East HorizZDC SMD Highest Strip scaler vs. data, East Horiz

0-1 = East Vert, 2-3 = East Horiz, 4-5 = West Vert, 6-7 = West Horiz

0 1 2 3 4 5 6 7 8

1

10

210

3
10

ZDC SMD Highest Strip is correct?ZDC SMD Highest Strip is correct?

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West VertZDC SMD Highest Strip scaler vs. data, West Vert

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West HorizZDC SMD Highest Strip scaler vs. data, West Horiz

Highest strip for scalers (run 14071046)



Tue Mar 12 14:32:41 2013

Bx

0 20 40 60 80 100 120
0

5

10

15

20

25

30

35

bx7 Raw bx_bx7_raw

Entries  2000

Mean    59.09

RMS     34.43

bx7 Raw

Bx

0 20 40 60 80 100 120
0

5

10

15

20

25

30

35

bx7 Corrected bx_bx7_corrected

Entries  2000

Mean    59.09

RMS     34.43

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

100

200

300

400

500

600

Spin combination distribution spin
Entries  2000

Mean    2.711

RMS     1.108

Spin combination distribution

10

1

10

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

-1.5

-1

-0.5

0

0.5

1

1.5
Yellow Spin per bunch crossing bxspinY

Entries  2000

Mean x   58.59

Mean y  -0.202

RMS x   34.43

RMS y  0.9794

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120
0

5

10

15

20

25

30

35

bx48 Raw bx_bx48_raw

Entries  2000

Mean    57.41

RMS     35.59

bx48 Raw

Bx

0 20 40 60 80 100 120
0

5

10

15

20

25

30

35

bx48 Corrected bx_bx48_corrected

Entries  2000

Mean    56.15

RMS     32.76

bx48 Corrected

10

1

10

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
Spin combination per bunch crossing bxspin

Entries  2000

Mean x   58.59

Mean y   2.711

RMS x   34.43

RMS y   1.108

Spin combination per bunch crossing

10

1

10

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

-1.5

-1

-0.5

0

0.5

1

1.5
Blue Spin per bunch crossing bxspinB

Entries  2000

Mean x   58.59

Mean y  -0.017

RMS x   34.43

RMS y  0.9999

Blue Spin per bunch crossing

Bunch crossing distribution (run 14071046)



Tue Mar 12 14:32:41 2013

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

-1

-0.5

0

0.5

1

1.5

Raw asymmetry per bunch crossing, East Left-Right

/dof = 25.4/16)2χ (↑↑

/dof = 8.9/26)2χ (↓↓
 4.762 %±) = 5.857 ↓↓,↑↑ (LR

EA

Raw asymmetry per bunch crossing, East Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

-0.5

0

0.5

1

1.5

Raw asymmetry per bunch crossing, East Up-Down

/dof = 11.0/17)2χ (↑↑

/dof = 17.7/27)2χ (↓↓
 5.114 %±) = 4.151 ↓↓,↑↑ (UD

EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

-0.5

0

0.5

1

1.5

Raw asymmetry per bunch crossing, West Left-Right

/dof = 6.7/16)2χ (↑↑

/dof = 23.3/26)2χ (↓↓
 4.712 %±) = -3.500 ↓↓,↑↑ (LR

WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

-0.5

0

0.5

1

1.5

Raw asymmetry per bunch crossing, West Up-Down

/dof = 12.7/14)2χ (↑↑

/dof = 30.8/24)2χ (↓↓
 4.872 %±) = -0.700 ↓↓,↑↑ (UD

WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 14071046)



Tue Mar 12 14:32:41 2013

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(L
 -

 R
)/

(L
 +

 R
)

-0.15

-0.1

-0.05

0

0.05

Raw asymmetry per spin combination, East Left-Right

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 4.922 %±) = 5.557 ↓↓,↑↑ (LR
EA

Raw asymmetry per spin combination, East Left-Right

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(U
 -

 D
)/

(U
 +

 D
)

0

0.05

0.1

0.15

0.2

Raw asymmetry per spin combination, East Up-Down

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 5.241 %±) = 4.112 ↓↓,↑↑ (UD
EA

Raw asymmetry per spin combination, East Up-Down

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(L
 -

 R
)/

(L
 +

 R
)

0

0.05

0.1

0.15

0.2

Raw asymmetry per spin combination, West Left-Right

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 4.791 %±) = -2.712 ↓↓,↑↑ (LR
WA

Raw asymmetry per spin combination, West Left-Right

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(U
 -

 D
)/

(U
 +

 D
)

0.05

0.1

0.15

0.2

0.25

Raw asymmetry per spin combination, West Up-Down

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 4.980 %±) = -1.046 ↓↓,↑↑ (UD
WA

Raw asymmetry per spin combination, West Up-Down

ZDC Raw Asymmetry per Spin Combination (run 14071046)
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